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INTRODUCTION 

At the request of the Project Development Branch, 
the Water Quantity Management Branch carried out a ground- 
water survey in the Police Village of Mount Brydges, and in 
the Campbellville and Pine Ridge subdivisions in the Township 
of Caradoc. The objective of the survey was to evaluate local 
ground-water conditions and to locate test-drilling sites 
where municipal well-water supplies could be developed if 
ground-water conditions were found to be favourable . 

The study was confined to an area within a three 
mile (4,8 km) radius of Mount Brydges. The field work 
consisted of the examination of geologic and topographic 
features, and the collection of well-water samples from select- 
ed wells for chemical analyses. 

The water-well records and the logs of representa- 
tive oil and gas test wells are summarized in Tables 1 and 3, 
respectively. The locations of the water wells were field 
checked and are shown in Figure 1. The well numbering system 
used in this report relates to the permanent coding numbers of 
the Ministry of the Environment. 
PRESENT SUPPLIES AND WATER REQUIREMENTS 

Most residents within the Mount Brydges area obtain 
water for domestic, industrial, and agricultural use from well 
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points and from dug and drilled wells which terminate in the 
overburden or the bedrock. 

The population of Mount Brydges is 1231, according 
to the 1972 Municipal Directory. The District Engineers Sec- 
tion of the Sanitary Engineering Branch has estimated that the 
population will increase to 2,000 by the end of the 20-year 
design period. Assioming a maximum-day to average-day demand 
ratio of 2.2 5 to 1 and an average daily consumption of 80 

gallons {0,36m ) per capita, a well-water supply capable of 

3 
yielding 110 gpm (720 m /day) on a perennial basis and 250 gpm 

(1640 m-^/day) on a short term basis should be developed for 

Mount Brydges. 

The District Engineers Section reported that the 
Campbellville and Pine Ridge subdivisions comprise a total of 
90 lots, have a population of approximately 360, and are fully 
developed. Assuming a maximum-day to average-day demand ratio 
of 3.0 to 1 and an average daily consumption of 8 gallons 
(0,36m^) per capita, a well-water supply capable of yielding 
20 gpm (130 m^/day) on a perennial basis, and 60 gpm (390 m^/ 
day) on a short term basis, should be developed for the 
Campbellville and Pine Ridge subdivisions. 
GEOLOGY 
Bedrock 

The Mount Brydges area is underlain by flat-lying 
Devonian limestones and shales of the Hamilton Group of 
formations. The rock consists principally of thick zones of 
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grey and bluish, soft shale with thin zones of weathered, grey 
and bluish semicrystalline limestone. The logs of the oil and 
gas test wells drilled in the vicinity of Mount Brydges indicate 
that the Hamilton Group is 5b feet {17m) thick. 

The Dundee formation, the basal formation of this 
group, subcrops southwest of Mount Brydges. The rocks of this 
formation consist of grey and brown limestone and magnesium 
limestone, calcareous sandstone, and chert, with small quanti- 
ties of gypsum. 

The Hamilton Group is underlain by the Detroit River 
Group which consists of brown and tan microcrystalline dolo- 
mite and limestone. 

The bedrock does not outcrop within the study area. 
The regional slope of the bedrock surface is from the northeast 
to the southwest. South of Mount Brydges the bedrock surface 
slopes in a southerly direction at 25 feet to the mile (4,7m 
per km) . 
Overburden 

The overburden in the study area consists primarily 
of Pleistocene deposits of glacial origin with minor deposits 
of Recent sediments. 

During Wisconsinan glaciation, three glacial lobes 
were active in the area, the Huron lobe, the Erie lobe, and a 
general glacial flow that traversed the area from the north- 
east to the southwest. The advances and retreats of these 
glaciers resulted in the deposition of several till layers and 
associated stratified deposits. 



- 4 - 

The surficial material consists of shallow deltaic 
deposits of fine-grained sand and silt. These deposits cover 
most of the Township of Caradoc and seldom exceed 30 feet (9m) 
in thickness. The sands and silts are underlain by a thick 
section of undifferentiated clay and clay till with inter- 
bedded lenses of sand and gravel. Several well drillers report 
that the basal unit of the overburden is a "hardpan", which is 
interpreted to be a consolidated till* 

The overburden thickness is approximately ^50 feet 
(76m) in the Mount Brydges area, and is 100 feet to 150 feet 
(31m to 46m) in the valley of the Thames River. 
HYDROGEOLOGY 
Bedrock 

Several wells in the study area obtain water supplies 
from the limestone and shales of the Hamilton Group and the 
Detroit River Group. The deepest penetration of the rock by a 
wat6r well is 93 feet (28m) reported in the log of well 5533. 
This well is completed in the Detroit River Group. Wells 
drilled to depth in the rock do not appear to yield additional 
water supplies. Well drillers' logs indicate that most wells 
encounter water near the contact between the overburden and the 
bedrock . 

The specific capacities of the bedrock wells were 

3 
all less than 1.0 gpm/feet of drawdown (21,5 m /day/m) and 

averaged 0.3 (6,4). The low specific capacities are an indica- 
tion of the generally poor water-yielding properties of the 
bedrock formations. 
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Overburden 

Most wells completed in the Mount Brydges area obtain 
water from the surticial deposits of fine-grained sand and silt. 
The wells seldom exceed a depth of 30 feet (9m) and have low 
static water levels which limit the available drawdown in the 
wells. Seasonal declines in the static water level have resulted 
in some wells being unable to meet even domestic demands. Well 
logs indicate that some dug wells have been deepened by drilling. 

Few wells within the area of Mount Brydges and the 
Campbellville and Pine Ridge subdivisions have penetrated to the 
bedrock. The logs of those wells completed in the rock indicate 
the presence of some water-bearing formations in the overburden, 
and some thick untested sections of sand. The log of well 293 
indicates that up to 55 feet (17m) of sand was encountered at a 
depth of 85 feet (26m) . In other wells, drillers have reported 
that sand and gravel formations were encountered that were "dirty" 
or dry. These sediments probably contain silt and/or clay which 
would make the development of a high capacity well in this 
material difficult. 

An extensive test-drilling program was carried out by 
International Water Supply Ltd. for the London Public Utilities 
Commission in the townships of Lobo and Delaware along the 
Thames River. Only one site, well site 811, was located where 
a well could be developed that would be capable of meeting the 
water requirements of a community the size of Mount Brydges. 
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Outside the study area and adjacent to the Thames 
River at a distance of 4 miles from Mount Brydges, the London 
Public Utilities Commission developed the "Komoka-Tunks" well 
field (see Figure 1) which is capable of delivering up to 6.0 
million gallons per day (27,300 m-^/day) . From the well log 
data and the results of the pumping tests of the Komoka wells, 
the aquifer does not appear to extend beyond the Komoka area. 

To the northwest, the City of Strathroy, which is 
situated on the same sand plain as Mount Brydges, obtains its 
supplies from the surficial sands. However, drillers' logs 
suggest that the surficial deposits at Mount Brydges are finer 
grained than at Strathroy. 

The specific capacity of wells completed in the over- 
burden in the study area, varied from 0.01 to 6.0 gpm/foot of 
drawdown (22 to 130 m /day/m) and averaged 0.6 (13). However, 
the use of the specific capacity of domestic wells is not 
always reliable because of the type of well construction and 
the limited amount of well development. 
WATER QUALITY 

Samples were collected from selected water wells to 
determine the chemical quality of the ground water in the over- 
burden and bedrock aquifers. The results of the analyses of 
the samples are shown in Table 2 . 

The analytical data were plotted graphically to 
segregate the sources of dissolved ions in the ground water, to 
determine whether changes in the chemistry of the ground water 
occur as it moves through an area and to identify related geo- 
chemical problems. 
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The chemical data indicate that the general quality 
of the water samples collected trom the overburden wells met 
the water quality criteria of the Ministry. In general, the 
ground water is hard and in several samples the concentration 
of iron exceeded the Ministry's permissible criteria of 0.3 ppm 
for iron in public water supplies. However, the high iron 
concentration may be the result of particulate matter in the 
samples . 

The poor quality of the water from wells 394 and 
435/ with respect to sulphate and chloride concentration is 
deduced to be the result of the upward movement of ground water 
from the bedrock aquifers. Both wells are completed close to 
the overburden-bedrock contact^ 

The quality of the water from the bedrock is poor as 
is indicated by the results of the analysis of the sample 
collected from well 5533. The high concentrations of sulphate, 
total dissolved solids, and iron in the water sample exceeded 
the permissible criteria of the Ministry. Drillers' records 
report the presence of hydrogen sulphide gas In the bedrock 
aquifers. The logs for all wells completed in the bedrock and 
in the overburden near the overburden-bedrock contact reported 
that sulphurous water was encountered. It is deduced that 
most of the bedrock wells in the Mount Brydges area have been 
abandoned because of the poor chemical quality of the water 
from the bedrock aquifers. 
FAVOUR?^LE TEST DRILLING AREAS 

The selection of the favourable test-drilling areas 
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shown in Figure 1 is based upon the physical nature and 
distribution of the water-bearing formations, the reported 
well yields, the specific capacities of the wells and the 
chemical quality of the ground water. 

The test-drilling program should be designed to 
test the aquifers in the overburden. The deepest test holes 
would be about 250 feet (76m), The test holes should not 
penetrate into the bedrock. At least five test holes would 
be required to adequately establish whether the aquifers in 
the overburden have the potential to meet the water require- 
ments of Mount Brydges, and the Campbellville and Pine Ridge 
subdivisions. 
ESTIMATE OF COST OF TEST DRILLING PROGRAM 

The estimated cost to carry out a test-drilling 
program is $16,000.00. The cost includes the following: 

Mobilization and demobilization $ 500.00 

Moving and setting-up 1,400.00 

Drilling 7,100.00 

Development 1,400.00 

Pumping Tests 2,700.00 

Casing and Associated Materials 2,200,00 

Total $15,300.00 

In addition, $700.00 would be required to cover 
the cost of items associated with test drilling but not 
covfered in the contract. Such items include property options, 
ingress and egress facilities and temporary restoration of 
well-water supplies which may be interrupted during develop- 
ment and test pumping. 
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CONCLUSIONS 

It may be concluded that: 
1) Hydrogeologic conditions appear to be sufficiently 

favourable to warrant a test-drilling program. 
If There is only a fair chance that the overburden in 

the Mount Brydges area has the potential to yield up 

to 250 gpm (1640m /day) and a good chance that up to 

3 
60 gpm (390m /day) could be developed for the 

Campbellvilie and Pine Ridge subdivisions. 

il Supplies of ground water might be developed from sand 
and gravel aquifers located in the surficial materials 
and at depth in the Mount Brydges area. 

43 The chemical quality of the ground water from the 

shallow overburden aquifers is generally satisfactory 
for municipal purposes. Water containing high concentra- 
tions of iron, sulphate, total dissolved solids, and 
hydrogen sulphide may be encountered near the overburden- 
bedrock contact. 

i| The chemical quality of the ground water in deep sand 
and gravel aquifers may deteriorate With pumping time 
through mixing with the poorer quality waters of the bed- 
rock. 

6) The bedrock aquifers do not have the potential to yield 
large supplies. In addition, the chemical quality of 
the water from the bedrock aquifers is unsuitable for 
municipal use . 
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RECOMMENDAT ION S 



1) If test drilling is undertaken, it should be carried 
out in the favourable areas outlined in this report. 

IJ Where favourable hydrogeologic conditions are encountered, 
extended pumping tests should be carried out to provide 
the hydrologic data necessary to determine the well yield, 
the aquifer coefficients, and the degree of interference 
with local wells. 

31 Water samples should be collected frequently during test 
pumping in order to determine the bacterial and chemical 
quality of the ground water and to establish whether 
changes in the chemical quality occur with extended pump- 
ing time. 

1) In accordance with Ministry policy, it will be necessary 
to provide for the restoration of well-water supplies 
that are outside the serviced area and that are affected 
by the operation of any new municipal well to such a 
degree that an adequate supply of water cannot be 
obtained by means of a shallow or deep well pump. 
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c^/2/i^r cc/^y s/cr *ii.i 
C9£^y <rL/9 y ^/y/Sfe;^ /js- 

<^£if7 i/»S^ /JS 


1X.0i9 


f ' 
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Table / Summary of Water Well Records 



Prepored by P 5/1/ 'ff 



W«H No, 


locolron 
and 

ElcvolKMI 

con lot 


Own»r 


D'lHcf 

yeof 


W*tl 

Typ« 


Wtll 
Sianwier 
(.nrhef) 


Depth 

(r»i) 


SlOtk Pumping 
Leva) Tfit 

Meet! (gpm|{hr<) 


Pumping 
Level 


Quality 


Uk 


RemorVi. Log.tte. 

oefTH 


hHS 






i 


I 0NPC>/\J 

Pud- 




^ 




/Jfc 


— 


- 


._ 


- 














\ 


















W-vr ti*>' ti- G.^.'/. 2t, 

fy Ci-aV ,«^/V rt' 1/* .1"-'" 9/ 




























































6C (L/t/J^ /Ji 


HH<c 


Tvjr' 

700 


B 

F 


1 




HUP^ON 




J4 


/C 


z 


'% 


/^ 


r/f. 


pt: 




118 


TWP 

7/0 


6 


^ 


eocM 






sk 


/Sf 


28 


— 


— 




^^ 


i:.i»rir MP i7r 


^19 


7/0 


B 
1-" 


5" 




tZ/Li 




sk 


III 


30 


% 


CO 


Ff- 


PC 


in„.y Ti'/V/»ti iTf^jS-S III 


Iso 


16S 


6 


S 


OiipT. 01- 






30 


10 


S 


'y, 


s 


Ft^ 


O.'r. 


rrsu 1 8 


HSi 


7iO 




S 


C >'■ AJOytfS 


l/i-'i 




3D 


30 


/fc 




r/f 


DC- 


-/-J*- / 11^-21 
































NSl 


T\AJ? 

7cS 


d 


5- 


C-. f^.firJiCoM 






Z7 


13 


j' 


% 


lO 


/'/C 


DC 


titVi- » 


151 


riAT 

'/fO 


8 


jf 








30 


^e 


Zo 


— 


— 


F^. 


00. 
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Table Z. Summary of Water Analyses 



Source 
Number 



Vy^ 



411S- 



tS'tS 



275 



4555 



5'3e>7 



Prepored by (R-^ ^ /c:*^rz-«_ 



LocaMon 



/:3 



73. 



Cjcu.<iHV 



K*TiV 



Van ^<.^U.^ 



i^« ti, i<Er 



S>ot:.tc^-'-««ris 



Dole 
So tripled 



Colout 

^azen 
Onils 



Turbid<ly 
Umts 



Specific 

Conduct 
once 
mmhos 
al25t 



Diivolvec^Hofdnes 
Soldi 

(ppm| 



>*4o 



'^^c' 



Totol 



4/D 



■4*p 



260 



t^" ^=? 



Total 



C0CO3 

(ppm) 



AJkdinit^ 
Oi 

C0CO3 

(ppm) 



33Z 



344- 



404 



3S^ 



t84- 



35^ 



Chloride 
ICI) 



^5 



41 



^^5 



2^7 



24^6 



154- 



^^V 



Chemical Constltuenti m porti per million (ppm) 



2& 



5 



i? 



SuLphot« 

(SO41 



30 <oc>5 



Ifa 



loe 



ai? 



3? 



^1 



I'on 
(Fe) 



(>(pO 



i-15 



<ao5 



O.oS 



oJ<^ 



Co) 



[07 



^f>-f 



i^^i 



m 



5C 



96 



Mogne- 
sium 
iMg) 



iC 



23 



23 



// 



^7 



Sodiurr. 



2.; 



ftjlaiMjiTi ■ 



2y 



/Y 



?2. 



Z^ 



JZ 



Nitroqen m N 






Tolsl 

itlaaiii 



Hilrile 



0/ 



.01 



.01 



-Ol 



/. 9 



»<j I 



-V 



^"o 



.22. 



'2{ 



'i2 



, <?£* 



lOO'i 



. tjoi. 



.■i2. 



■j-2. 



.«:-^i 



£>*-» 3 6. 



.03 



CIL>2. 



C0«> 



5.1 



3./ 



Rc^iorks 






D^p^ 



-K iu' 





















M2>37 



5-533 



5^70 i 



>i37 



5-5-7£, 



'5 04- 



07-049 



6Lc'ctLt-i.»#^ 



L^a^i-aravioK 



45t> 7*OtT oi$/««. 



4+h> 



idg* 






^ Oirtr^ 



Ha 



P/' 



!>«. L<4r"3ns 



i2»D 42 o 



6,3 



312. 



4^t 



It- 



^2. 



SZ 



244 



/•5 



-23 



.+0 



00 z 



'02 



l9io<? 



16* o 



S-5 



»5 



3' o 



5/iJ 



17" 



•?fo 



(X60 



272, 



J'f? 



155- 



,25f 



^rg- 



23^ 



3i5 



/7? 



(So 



105 



n 



i^ 



j-tO 



til; 



>2.o 



2lOr C 



:32 



n? 



43 



mo 



(5.10 



^.* 



c-:35 



c.^05 



C>W5 



?c 



ii2. 



7-^ 



i^^ 



//-? 



^.-7 



,t-S> 



.<;^ 



003 



/-f 



23 



^o 



2'/ 



(I 



M> 



37 



>5t 



^.3 



A/ 



i^ 



•0( 



■•3d 



'^5 



^O'^ 



.hf- 



.la 



'^f 



'Zl 



QOZ, 



ili'Od, 



'O0i 



10 



<.C[ 



.01 



•ii- 



•oO\ 



•oOl 



.01 



.01 



Bed I- J '-(^ 

It (-tc-t'^2. 






C>*f^ 37' 
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Table 3 Svunmary of Oil and Gas Well Records 



Prepared by 



Well No 


Locotion 

and 
Ele*o»ion 

cofi lot 


Owner 


D-iller 


Wall 
Type 


Well 
)iomeler 

( inchei] 


Depth 

ifeeli 


Sialic 
Level 
Ueetl 


Pumping 
Test 

gp(n)|h(i] 


Pumping 
Level 

'feet) 


Qualify 


Use 


Remarks Log, etc;. 


/ 




/V 


/^ 








n 


ll^y 
























■ 


















-C- il! '1 «^-i — 






























i'..jil1 ir-iut^ 






R 


/? 




iS3i 






13-7 














3 




in 


-3 


- 


i'J'? 




5*W 


i^-CJ 












HArti-.To*^ ni 


1 

J 


:) 






;l' 
































> 


















A^c i-ip**"-- 






































































































1 


















































17-049 
































TOWiSHip- or CARAOOC 

POUCC V«J.AGE or MOUNT ifrro«ES 

AND CAMPBCLUVILLr AND PINE raOfiC 

SUaWVtSION AMEAS 

GROUND WATER SURVEY 



IIN.«0-tMt 



HGURC I 





\, 




\ 


^ 


' ^""'^ 






^ih 




\, 


\ 


\ 


X 


p 


^^l 


> 


P 


5 


1 

< 

Mm 


v^ 


*~~ 


-•- — ►— 


-^•rrifeiJv 


"M/ ^?\ 




r%\ 


-~ 




1 


"1 




V ' 


-^■*;,f^ 


|# -^yJ^^Jh 


pCfct^ 




- >. 


j^ 


.jy^ 


/TJl 








/ 


\ 


\ 


V 


%^mr**m< 




tAjt£|^«" 


^ 




^ 


y 




] 


i^ \t 


Y ' 


\ > 


r^jj^ > 


•*»• 


■ ■ ^~- — X 


-^ 


\ 








A 


wc^-WWff'jr' 


Aj^ 


n-h 




"^/^ 


> 


a 


<, 


\ 






¥ 


\ 


/^ 




"^H/J 




/ 


,y 




\ 


/ 




! 




\ 


I 




/ 


/^ 


\ 


^ 

■^ 




-ftj- 






\ 


, 



Arto of Gfound Wot«r Survay and 
Location of Komoka Wtll Fiatd 



Seal* 1 I IN, k4 I 



LEGEND 

■ Bored W«li in OvtHiurdtn 

X Oy Borad WtH in Ov«rburd«n 

• Orilod \MII in Ovcrbtrdtn 

r Oil ad W*4I in B«*ocli 

.«- Abondontd OriHetf Wtll in Ovorburdvn 

-f^ AbondoMd Drillttf Wall n Badroek 

-^ Or» Orillad Wall in Overburden 

■^ Dry [Villad Well in Bedrock 

9 Teat Hole in Bedrock 

■ff Abandoned Teal Hole in Bedrock 

^ Abondoned F1ovin« Teat WkH 
m Overburden 

^ Drilled Oil and Goa Teat WM 

~1 Recommended Teat OriMn^ Arcoa 



Afl.J Ji--. 



